INTRODUCTION
The increasing demand in the power system has posed a challenging task to power system engineers in maintaining a reliable and secure system economically. In the heavily loaded network, the load current drawn from the source would increase. This may lead to an increase in voltage drop and system losses. The performance of distribution system becomes inefficient due to the reduction in voltage magnitude and increase in distribution losses. Therefore, the operating cost will also increase. With this regard, changing environment of power systems design and operation have necessitated the need to consider active distribution network by incorporating Distributed Generation units (DGs) sources [1] . DGs are grid-connected or stand-alone electric generation units located within the electric distribution system at or near the end user. The integration of DGs in distribution system would lead to improving the voltage profile, reliability improvement such as service restoration and uninterruptible power supply and increase energy efficiency. Therefore, it is of crucial importance to study their impacts on distribution systems. The distribution feeder reconfiguration (DFR) is one of the most significant control schemes in the distribution networks which can be affected by the interconnection of DGs.
Generally, the DFR is defined as altering the topological structure of distribution feeders by changing the open/closed status of sectionalization and tie switches so that the power losses is minimized, and the constraints are met. In recent years, many researchers have investigated loss minimization in the area of network reconfiguration of distribution systems. The analysis from [2] has suggested of employing a method based on heuristic algorithm to determine the configuration of radial distribution networks, which finally led to loss minimization. Shirmohammadi et al. [3] also described heuristic optimization technique for the reconfiguration of distribution networks to decrease their resistive line losses. In another approach, V.Parada et. al. [4] proposed a solution procedure by employing simulated annealing (SA) to search an acceptable non-inferior solution.
In [5] , Sawa has proposed the new method in network reconfiguration that involves the discrete decimal mutant PSO and the fixed loop method. Jin et al [6] introduced a binary particle swam optimization based reconfiguration methodology for the distribution system. The objective of the reconfiguration was load balancing. The reconfiguration methodology proposed in that work can only be applied in the power system with radial configuration. Zhou, et al [7] put forward a heuristic reconfiguration methodology for the distribution system to reduce the operating cost in a real time operation environment. In that work, the operation cost in the power system is the power loss in the distribution system. The operation cost reduction in that work is based on the long term operation of the power system. Another heuristic search based reconfiguration algorithm was proposed by Wu et al [8] . In that work, the reconfiguration methodology was applied to the radial power system for service restoration, load balancing, and maintenance of the power system.
Although there are various methods [1] - [8] for network reconfiguration, the DGs effect in the network reconfiguration has not been considered widely by researchers. There are very few researchers who considered DFR with DG as mentioned in [9] - [11] . The method given in [9] applied a solution for network reconfiguration by employing the Tabu Search method to minimize the system power loss in the presence of distributed generators that cause reverse power flows and voltage variations. Meanwhile, Yuan et. al [10] , have presented Ant Colony Algorithm (ACA) to achieve the minimum power loss and increment load balance factor of radial distribution networks with distributed generators. Ref. [11] introduced network reconfiguration techniques for loss reduction and voltage profile improvement under fault condition using a Tie Open Point Optimization (TOPO) connected with DG to determine the minimum configuration. This paper proposes a network reconfiguration method for distribution network connected with DGs using the PSO algorithm. The proposed method is able to produce an optimum configuration in network distribution and at the same time yield the optimal size of DG and reduce power loss. The proposed PSO also improves convergence characteristics and less computation time as compared with GA method. The effectiveness of the methodology is demonstrated by a practical sized distribution system consisting of 33-bus system. The details of these algorithms are discussed in section II. Meanwhile, Section III shows the performance of this algorithm using standard test function. The simulation results in term of power loss and voltage profile are discussed in Section IV and finally the last section presents the conclusion of the study.
II. PROBLEM FORMULATION
The purpose of distribution network reconfiguration is to find a radial operating structure that minimizes the system power losses while satisfying operating constraints. Thus the problem can be formulated as follows [6] .
Where is I i = current in branch i, R i = resistance of branch i, N is the total number of branches and k i is the variable that represents the topology status of the branches (1=close, 0= open). ) ( ) (
where k j V is the velocity of particle j in iteration k, k j X is the position of particle j in iteration k, 1 rand and rand 2 are the random numbers between 0 and 1.
k bestj P is the best value of the fitness function that has been achieved by particle j before
is the best value of the fitness function that has been achieved so far by any particle. Constants C 1 and C 2 are weighting factors of the random acceleration terms which are usually set to 2.0. While low values allow particles to move away from the target region before they are pulled back, high values result in sharp movements toward the target region. The inertia weight ω is typically set according to the following equation:
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V.1 Impact on Power Losses
After this simulation is executed many times by using MATLAB software, only the minimum power loss with optimal DG size is selected.The results obtained consists of the five opened switches, total power loss and four optimal DG sizing. The numerical results for the four cases are summarized in Table I . The results show the performance of GA and PSO when tested using 33-bus distribution system. It is noticed a considerable decrease in the power loss values when the DG is placed in the distribution system. It is confirmed from case 3 that the DG helps to reduce the power loss after reconfiguration from 202.70 kW to 164kW, or 17.7% of the reconfigurations without DG. In case 4, by applying reconfiguration with DG installation in the PSO method, the amount of power loss is improved from 126.4kW to 92.3kW which is about 34.1kW. But the same application done on the GA method has given lower improvement of 22.9kW (135.3kW to 112.4kW). Thus, the proposed PSO method in this paper has improved greater power loss as compared to GA method. In addition, the reading of power loss from PSO method after reconfiguration with DG in case 4 is only 92.3kW as compared to the GA method which gives 112.4kW, a different of 20.1kW. From the perspective of power losses, PSO impacted positively in the analyzed distribution network, achieving 51.4% improvement. If we compare the CPU time, the computing time of the PSO method is only 13.4 seconds compared to the GA method which requires 30 seconds. Hence, PSO method is 16.6 seconds faster than GA method. Based on case 4, four DG are installed at different locations which has been fixed earlier. Once the program is run, the sizes of DG will vary automatically between the range of 0MW -5MW until it reaches the optimal values. It can be seen from the Table II that the optimum DG size for PSO is at 1.6725MW, 0.3798MW, 0.6255MW and 0.6560MW. In fact, the size of DG in case 3 is slightly higher than case 4 due to the absence of reconfiguration. The analysis also indicates that the maximum saving is achieved when the four DG are placed at bus number 6, 12, 25 and 32 as shown on the diagram. The schematic diagram of the system after reconfiguration with DG installation is shown in Fig. 2 . Meanwhile, the maximum iteration to reach the optimal value is requires 121 for GA and only requires 74 iterations for the proposed method to converge as illustrated in Fig. 3 and 4 for the best solution. This shows that the proposed method is capable of solving problems faster during the simulation and converge them within a short period of time as compared to GA method. hip between power loss and DG ds. The PSO shows a great n with DG. Since the PSO gives to others and its performance is s, it can be concluded that PSO iguration with DG process.
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